Introduction
Hirschsprung's disease is commonly diagnosed in the newborn period or during early infancy. However, patients with milder forms of the disease may reach adulthood before the diagnosis is established. In patients 10 years of age or older at the time of diagnosis, the term 'adult Hirschsprung's disease' is used. Typical anamnesis reveals chronic refractory constipation starting at infancy, complaints of abdominal pain and distension, and regular use of laxatives or enemas 1, 2 . Because this disease is frequently overlooked and misdiagnosed in adults, the actual incidence of adult Hirschsprung's disease is probably underestimated.
Case report
A 70-year-old patient presented at the emergency wards with cramping abdominal pain and constipation for 4 days. He had a life long history of constipation, beginning in early infancy that necessitated the regular use of laxatives and enemas. His medical history included arterial hypertension, external iliac artery stenting, and unexplained anemia. He was a heavy smoker and took aspirin 160 mg and laxatives daily.
In the last 2 months the patient suffered two episodes of large bowel obstruction that resolved spontaneously with conservative management. Sigmoidoscopy showed the presence of a 'benign stenosis' situated at the rectosigmoid junction.
He was readmitted to the hospital for intermittent colicky abdominal pain, absence of flatus and stools, abdominal distension, and vomiting. A clinical examination showed a massively distended abdomen with few metallic-like bowel sounds, hypertympanism on percussion, and diffuse tenderness on palpation without signs of peritonitis. Laboratory results revealed microcytic hypochromic anemia (hemoglobin, 10.3 g/100 ml), leucocytosis (white blood count, 16,800/ml) with elevation of neutrophils (14,300/ml), and a slight increase of C-reactive protein (13 mg/l; nl < 10). Plain radiography of the abdomen showed a dilated small intestine and colon with multiple air-fluid levels and abundant feces. No air was seen within the rectum. On computerized tomography scan, a thick-walled stenotic colonic segment 2.5 cm in length situated at the rectosigmoid junction was seen with massive proximal dilatation of the colon and fecal impaction ( Fig. 1 ). Gastrografin enema 2 days later confirmed the stenosis at the rectosigmoid junction and dilation of the sigmoid and descending colon ( Fig. 2 ). Sigmoidoscopy showed mucosal scarring at the rectosigmoid junction and no signs of tumor or inflammation. Differential diagnosis at this point included chronic colonic ischemia (given the q All contributing authors declare no conflict of interest. history of smoking, angioplasty, and the observation of mucosal scarring), and intermittent sigmoid volvulus (given the reversibility of obstruction). Because of the frequent recurrences and the severity of symptoms, a rectosigmoid resection in an elective setting was planned.
Unexpectedly, a new colonoscopy at the start of surgery did not confirm the presence of a stenosis, suggesting the phenomenon may be intermittent or functional. Furthermore caecal angiodysplasia was noted, possibly explaining the chronic anemia.
Through the midline abdominal incision a megadolichosigmoid was noted without signs of volvulus. The bowel wall at the rectosigmoid junction was thickened over a distance of 2e3 cm. A resection, including the entire sigmoid and upper third of the rectum was performed. Intraoperative frozen section pathologic examination was not available to specifically investigate nerve plexuses and ganglion cells within the specimen, particularly the resection margins. The descending colon and splenic flexure were mobilized and a lateral-terminal high colorectal anastomosis was performed.
Histopathologic analysis showed a stenotic bowel segment near the distal end of the specimen with a diameter of 25 mm and an intestinal wall 12 mm thick. Ganglion cells in both myenteric and submucosal plexuses were absent, and an abnormal number of thick nerve fibers were present at the distal resection margin ( Fig. 3 ). Immunohistochemical staining of protein S100 and synaptophysin confirmed the presence of hypertrophic nerve fibers in the submucosa and the muscularis propria. Above the aganglionic segment, myenteric ganglion cells became apparent and their number progressively and proximally increased. Concomitantly immunohistochemical staining showed the appearance of normal fine nerve fibers. These histopathologic features were in accordance with the diagnosis of Hirschsprung's disease. The rectoanal sphincteric inhibitory reflex evaluated postoperatively by anorectal manometry was shown to be absent, corroborating the diagnosis.
Prior to surgery and despite the use of laxatives, the patient had one defecation every 3e4 days, often consisting of hard stools that required digitation for their removal. He would also often be bloated. Forty eight months following surgery, the patient has one daily bowel movement without the need for laxatives or for digitation to evacuate stools and has normal continence. He is no longer bloated and considers that surgery has much improved his quality of life. 
Discussion
Constipation is the most common digestive complaint in the general population, with a prevalence of 10%e15% 3 . The prevalence of chronic constipation increases with advancing age, most dramatically in the population older than 65 years, with some studies reporting a prevalence up to 40% 3, 4 .
The differential diagnosis of constipation in the elderly is wide ranging and a variety of factors can contribute to its development. Constipation may be due to a disorder of colorectal motility (functional or idiopathic constipation, with no underlying anatomic abnormality) or may arise secondary to another condition (secondary or organic constipation) ( Table 1) 3,5e7 . Underlying conditions that may contribute to constipation include neurologic, metabolic, and muscular disorders, obstructive lesions of the gastrointestinal tract and adverse events of medication. Functional constipation can be the result of a prolonged colonic transit time (due to uncoordinated or decreased motor activity) or failure to evacuate the rectal contents (impaired rectoanal coordination).
These two mechanisms can coexist, often in combination with other features of irritable bowel syndrome. The high prevalence of constipation in elderly patients may reflect a combination of dietary alterations, decreased physical activity, multiple drug use, and age-related anatomic changes of the gastrointestinal tract, which may contribute to delayed transit time and relative dehydration 5 . The prevalence of secondary constipation (e.g., associated with Parkinson's disease or gastrointestinal malignancy) also increases with advancing age 3 .
Initial management should focus on identifying underlying disorders that are either treatable (e.g., hypothyroidism, opiate use) or important to diagnose early (e.g., malignancy). The routine use of a battery of diagnostic tests is not recommended for every patient with complaints of chronic constipation 3, 6, 8 . When a detailed history and physical examination do not identify symptoms or signs of an organic disorder, empiric treatment should be the initial approach. In case of additional signs or symptoms, specific diagnostic studies may be performed (e.g., laboratory tests, endoscopy, barium enema). New onset constipation in elderly patients is also an indication for further investigation. A colonoscopy is indicated in certain clinical settings such as hematochezia, anemia, significant weight loss, anorexia, and a family history of colon cancer or inflammatory bowel disease. For patients 50 years of age or older, screening colonoscopy is recommended even in the absence of symptoms. In patients with severe, long-standing constipation or refractory constipation, further tests can be done 3,6,7 . Assessment of colonic transit time and evaluation of pelvic floor function by manometry can differentiate between the different forms of functional constipation. Moreover, anal manometry can distinguish between functional or idiopathic constipation and Hirschsprung's disease, which cannot be made based on clinical features or barium enema. The final diagnosis of Hirschsprung's disease is based on a full-thickness biopsy of the stenotic segment showing total absence of intramural ganglion cells in the submucosal and myenteric plexuses 1, 9 .
Although Hirschsprung's disease is a congenital disorder, some patients reach adulthood before being diagnosed. A recent review reported less than 300 cases over a 50-year period, with an average age at the time of diagnosis of 24 years, and the oldest patient was 74 years of age 10 . Late diagnosis is especially associated with short segment or zonal forms of disease or when symptoms are attenuated by chronic use of laxatives, low residue diet, antispasmodics, and other medications 1,2 . Defecation frequency ranges from once per week to once every 2 months and, for prolonged periods of time, patients may accommodate with this. Nevertheless, a surgical intervention is almost always indicated to prevent complications. The natural course leads to a massive megacolon with risks of denutrition, fecal impaction, intestinal perforation, respiratory failure (as a consequence of major abdominal distension), and necrotizing enterocolitis with septic shock and death 11, 12 .
The primary aim of surgery in Hirschsprung's disease is to eliminate the obstruction by resecting or bypassing the aganglionic segment. A variable length of dilated proximal colon is resected as well. Several procedures, initially developed for the pediatric population, have been applied to adults. In the Swenson abdominoanal prolapse technique, the rectal aganglionic segment is resected and a low colorectal or coloanal anastomosis is performed. The retrorectal pull-through procedure described by Duhamel 13 leaves the rectum in place and bypasses the aganglionic zone by descending the proximal bowel in the retrorectal space; an anastomosis to the posterior wall of the distal rectum is performed. Soave's endorectal pull-through also avoids rectal dissection by stripping the aganglionic mucosa and submucosa off the rectum and pulling the healthy proximal bowel through the rectal sleeve. These procedures have been used with variable success, and there is no consensus as to the superiority of one technique over another 2,12e14 . They are elaborate procedures that carry significant risks, mainly linked to septic complications associated with the performance of low colorectal or coloanal anastomoses. Resolution of constipation and good fecal continence can be expected in 80%e 91% of patients 14 .
A procedure with much lower morbidity and complication rates is the posterior anorectal myectomy described by Lynn 2 . A strip of extramucosal rectal wall is resected through a transanal approach, relieving the spasm of the aganglionic segment. However, the aganglionic segment remains in continuity, possibly leading to recurrence of symptoms and further surgery in up to 50% of patients. This was also a concern in the present case in which incomplete resection of the aganglionic bowel and restoration of fecal flow through the aganglionic rectum might appear unadapted to the pathophysiology of Hirschsprung's disease 2, 15 . The technique employed was similar to one described in 1952 by State 16 and later modified by Rehbein 17 in which the sigmoid or left colon are resected and an anastomosis is made on the aganglionic rectum. We chose the distal level of resection based on intraoperative assessment of bowel wall thickening and on preoperative barium enema showing the level of the stenosis. Intraoperative frozen section histology was of no aid because extemporaneous histochemical analysis of nerve plexuses and ganglion cells was unavailable. The final histopathologic analysis showed the absence of ganglion cells at the distal (rectal) margin, confirming that the high colorectal anastomosis had been made on a diseased rectum. Despite this fact, the patient no longer uses laxatives, has normal bowel movements, unobstructed defecation, and normal continence at 48 months of follow-up. Resection of the redundant dolichosigmoid colon, a possible cause of intermittent volvulus, may have contributed to the good functional outcome. The advantage of this approach was that extensive dissection of the rectum could be avoided in this older patient with a suboptimal general health condition. Colorectal anastomosis is also much simpler and safer when performed on the upper rectum, obviating the need for a diverting colostomy and thus avoiding a two-stage operation. Good functional outcome (72%) is slightly inferior to that of other techniques, but the major complication rate (6% vs 10%e25%) makes this procedure an attractive alternative in elderly or frail patients 14 .
In conclusion, Hirschsprung's disease should be included in the differential diagnosis of chronic constipation in the elderly. Diagnosis can be confirmed by anal manometry and rectal biopsy. Because of the progressive character and potentially fatal complications, surgical intervention is indicated. In elderly patients, extensive dissection of the rectum and low colorectal or coloanal anastomosis with associated morbidity can possibly be avoided by limiting resection to the macroscopically dysfunctional segment.
